Targeted delivery of 5-fluorouracil to cholangiocarcinoma cells using folic acid as a targeting agent.
There are limits to the standard treatment for cholangiocarcinoma (CCA) including drug resistance and side effects. The objective of this study was to develop a new technique for carrying drugs by conjugation with gold nanoparticles and using folic acid as a targeting agent in order to increase drug sensitivity. Gold nanoparticles (AuNPs) were functionalized with 5-fluorouracil (5FU) and folic acid (FA) using polyethylene glycol (PEG) shell as a linker (AuNPs-PEG-5FU-FA). Its cytotoxicity was tested in CCA cell lines (M139 and M213) which express folic acid receptor (FA receptor). The results showed that AuNPs-PEG-5FU-FA increased the cytotoxic effects in the M139 and M213 cells by 4.76% and 7.95%, respectively compared to those treated with free 5FU+FA. It is found that the cytotoxicity of the AuNPs-PEG-5FU-FA correlates with FA receptor expression suggested the use of FA as a targeted therapy. The mechanism of cytotoxicity was mediated via mitochondrial apoptotic pathway as determined by apoptosis array. In conclusion, our findings shed some light on the use of gold nanoparticles for conjugation with potential compounds and FA as targeted therapy which contribute to the improvement of anti-cancer drug efficacy. In vivo study should be warranted for its effectiveness of stability, biosafety and side effect reduction.